INTRODUCTION
NATURAL populations of Drosophila pseudoobscura and of the related species, D. persimilis (formerly known as race B) and D. miranda, show a remarkable variability in the gene arrangement in their chromosomes. The variations are due to inversion of chromosome segments; the third chromosome is for unknown reasons much more variable than the rest. Two, or as many as seven, gene arrangements of this chromosome occur in the populations of D. pseudoobscura in most, though not in all, localities in which the species is found.
More than half of the wild individuals are inversion heterozygotes. The distribution in space of the gene arrangements is by no means uniform. A given arrangement may occur commonly in some geographic regions but rarely in others. No one arrangement is found throughout the distribution area of the species; hence, there is no "normal" or "wild-type" arrangement.
The relative frequencies of a given gene arrangement often vary regularly from region to region and thus produce geographic gradients or dines (Dobzhansky and Sturtevant, ¶938; Dobzhansky and Epling, 1944) . Moreover, the frequencies have been found to vary not only in space but in time. Population samples taken at intervals of several months in the same locality often show significant differences in composition. A special study of temporal variations was undertaken at three localities on Mount San Jacinto, California. These localities, Keen Camp, Piñon Flats and Andreas Canyon, are ro to ¶5 miles apart, but lie at different elevations and represent three very different ecological situations. Population samples were collected at approximately monthly intervals during the breeding seasons in four consecutive years, 1939-1942. As previously reported (Dobzhansky, 1943) , the gene arrangements not only differ in frequencies at each locality, but the monthly change in frequency of at least two arrangements was found to be cyclic and associated with the seasonal cycle at Piñon Flats and Andreas Canyon. It was postulated that these cyclic changes are the result of natural selection whereby the arrangements better adapted to the conditions which prevail during a given season increase in frequency 53 D2 54 TH. DOBZHANSKY as the season advances. This hypothesis, which was derived from observations of wild populations, has since been confirmed by experiments of artificial models of populations bred in specially constructed cages (Wright and Dobzhansky, 1946) . It was found that inversion homozygotes and heterozygotes may differ strikingly in adaptive value, and that heterozygotes are favoured over both homozygotes. Therefore, the artificial populations undergo changes which result in reaching an equilibrium at which all the gene arrangements are preserved to some extent. It was also found that the adaptive value of a given gene arrangement may differ with different temperatures : the changes observed were at temperatures around 250 C., but none were found at I65° C.
The cyclic changes referred to above were found at Piñon Flats and at Andreas Canyon and have remained relatively constant from year to year between 1939 and 1946. In other words, there has been no significant change in trend. At Keen Camp the situation is different. During the same period the population there has remained relatively constant in composition from season to season, but the frequencies of gene arrangements have changed from year to year and are now quite appreciably different from what they were in 1939. In other words, instead of a seasonal cyclic change there is a directional trend.
The causes of this phenomenon are still obscure, but the fact that changes of this sort may occur in natural populations is of great interest.
The relevant data are reported in this paper.
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AND TECHNIQUE
The San Jacinto Range is one of several separating the Colorado desert from the coastal plain of Southern California. Keen Camp lies at an elevation of approximately 4400 feet on the northwestern shoulder of the mountain, in the ponderosa pine belt. The locality at Piñon Flats is only about 500 feet lower than Keen Camp, but lies on the desert slope and supports a very different vegetation dominated by the piñon pine. The elevation of Andreas Canyon is 8oo feet; it is located on the desert's edge at the foot of the mountains. The most conspicuous member of its vegetation is the palm, Was/zingtonia filfera.
More information regarding the environment of these localities may be found in the paper of Wright, Dobzhansky and Hovanitz (1942) . Dobzhansky and Hovanitz, 1942) . The data for 1939-1942 have been published (Dobzhansky, 1943) . As shown in that paper, the relative frequencies of the gene arrangements in the populations of different stations within a locality are usually similar. Furthermore, a study of the dispersion rates of the flies (Dobzhansky and Wright, 1943) has shown that interchange of individuals between populations within the area of a locality is so rapid that no permanent genetic differences between the stations are likely to be established or maintained. It is, therefore, legitimate to treat the localities as units so far as the frequencies of the gene arrangements are concerned. Females collected in nature were placed singly in culture bottles and allowed to produce offspring. Hence, examination of any larva from the offspring of a female permits the determination of the gene arrangements in two homologous wild chromosomes. Wild males were also crossed in individual cultures to females from a homozygous stock of known chromosomal structure. In this case examination of seven larv from each culture permits determination of the gene arrangement in two homologous chromosomes of the father, subject to one chance in sixty-four of mistaking a structural heterozygote for a homozygote.
SEASONAL CYCLES AND THE ABSENCE OF A YEAR-TO-YEAR TREND AT PIfON FLATS
The data for the Piñon Flats population are summarised in table i. Five gene arrangements in the third chromosome were found in this ST falls, and that of CH rises, during spring; a reverse change occurs during summer; no appreciable alterations take place during autumn and winter.
A possibility now to be examined is that, superimposed on the cyclic seasonal variations, there may exist a more sustained trend of change in frequencies. One attempt to approach this problem was made by comparing the frequencies in the totals for the different years of collecting, and very significant differences between these frequencies were found (Dobzhansky, 1943) . But a drawback to this method is that samples taken in the same months of different years were not equal in size. Since seasonal changes in the frequencies of the gene arrangements are known to occur, the differences between the yearly totals may accordingly be spurious at least in part. A better method would be to compare the frequencies observed during the same months in different years. The period of collecting at Piñon Flats was from March to December ( (Dobzhansky, 1943) , the situation in this locality can be dealt with only briefly here. Among the 3813 third chromosomes examined from Andreas Canyon, the frequency of ST is appreciably higher (576 per cent.) and that of CH lower ( In contrast to the weakness and irregularity of the seasonal changes at Keen Camp is the consistent directional trend. Examination of table 3 shows that from '939 to 1942 there was at Keen Camp only on two successive years (1939 and 1940) , and the SeptemberOctober samples are small. The year-to-year trend is unquestionably real.
DISCUSSION
The cyclic changes in the frequencies of gene arrangements which occur in the populations of Piñon Flats and Andreas Canyon are associated with the seasonal succession (Dobzhansky, 1943 Experiments which may suggest a choice of these alternatives are under way, but for the time being the question must be left open.
In any case, the Keen Camp population has a great genetic plasticity, since it is responding by a directional rather than a cyclic change. The former has continued for several successive years. It is highly probable that it also is the result of natural selection, although the specific factors producing it are still a matter for speculation. This conjecture is neither confirmed nor invalidated by the fact that the data for Keen Camp, if taken at face value, suggest that the directional changes in this locality began before the fires of 1941 and 1942.
Another possibility is that the fly population which lived at Keen Camp in and before 1939 has for some reason been displaced by immigrants from the more arid Piñon Flats region. The forest fires
